Impaired renal sensory responses after unilateral ureteral obstruction in the rat.
Renal responses to the activation of renal sensory receptors were examined in rats after release of 24-h unilateral ureteral obstruction of the left kidney. The integrity of the renorenal reflex was examined in both 24-h unilateral ureteral obstruction-treated (UUO) and sham-operated (Sham) rats. Increased ipsilateral afferent renal nerve activity (ARNA) and reflexly decreased efferent renal nerve activity (ERNA) and increased contralateral diuresis and natriuresis produced by increasing the left intrapelvic pressure were observed in Sham rats but not in UUO rats. The lack of responsiveness of the renorenal reflex in UUO rats was associated with lower release of substance P (SP) and increased neutral endopeptidase (NEP) activity in the renal pelvis in the postobstructive kidney. Compared with Sham rats, urine and sodium excretion after acute saline loading was significantly reduced in the postobstructive kidney. The blunted excretory responses were accompanied by lower activation of ARNA and less reflex inhibition of ERNA. Renal sensory dysfunction in the postobstructive kidney was further examined by stimulation of renal mechanoreceptors and chemoreceptors. Graded increases in intrapelvic pressure or renal pelvic perfusion with hypertonic saline solution elicited, respectively, a pressure- or concentration-dependent increase in ARNA in the control kidney of Sham rats, this response being greatly attenuated in the postobstructive kidney. Western blots showed no quantitative difference in the expression of renal pelvic neurokinin 1 (NK-1) receptors between the two groups. It was concluded that renal sensory function is impaired in the postobstructive kidney of UUO rats and that this defective activation of renal sensory receptors results in an impaired renorenal reflex, which is associated with enhanced NEP activity and catabolism of SP released in the renal pelvis and is not related to the expression of NK-1 receptor protein.